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HANGER ASSEMBLY FOR AIRCRAFT 

CROSS REFERENCE TO RELATED APPLICATION 
[0001] This application claims the benefit of U.S. Provisional Application No. 
60/452,1 18 filed March 6, 2003, assigned to the assignee of this application and 
incorporated by reference herein. 

FIELD OF THE INVENTION 
[0002] The present invention generally relates to a hanger assembly for use on 
aircraft, and more particularly, a hanger assembly for use on aircraft which minimizes 
loading at the portion of the hanger assembly that interfaces with the aircraft and which 
stiffens the casing of an external store, such as a missile or instrumentation pod, that 
the hangar assembly couples to the aircraft. 

BACKGROUND OF THE INVENTION 
[0003] Various hanger assemblies for suspending an external store from aircraft exist 
in the prior art. These hanger assemblies are used, for example, to suspend aerial 
missiles, which are released while an aircraft is in flight, or, alternatively, suspend 
instrumentation pods, which generally are maintained fixed to the aircraft for indefinite 
periods. 

[0004] A hanger assembly for suspending a missile to be launched from aircraft often 
includes a T-shaped hanger member which functions as the mechanical interface 
between the hanger assembly and a launcher mechanism fixed to an aircraft. In the 
prior art, the T-shaped member is attached directly to, or to a thin narrow strap that is 
clamped around, the external casing of the missile, and is configured to slide along a 
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guiding rail of the launcher. See, for example, U.S. Patent Nos. 2,393,105 and 
5,970,842, incorporated by reference herein. 

[0005] It is well known that a hanger assembly is subjected to heavy wear during use. 
The weight of a suspended external store itself, which can be substantial in the case of 
missiles, applies a load upon the hanger assembly, particularly at the region of the 
hanger assembly including the mechanical interface. Further, aerodynamic loading on 
the external store, which can be caused by vibration, shock and wind shear during flight, 
in combination with the weight of the suspended store, applies a heavy load upon the 
hanger assembly. If the loading on the hanger assembly is severe enough, the member 
establishing a mechanical interface with the aircraft can bend or deflect, which can 
result in failure of the entire hanger assembly. 

[0006] In addition, the loading that can occur during operational use of the hanger 
assembly can apply stress to the casing of an external store, which in turn can cause 
the store, such as an instrumentation pod or a missile, to break in half and fall off or hit 
the wing of the aircraft. In many military applications of prior art hanger assemblies, it 
has been found that a hanger assembly which is bolted directly onto a missile does not 
provide the casing of the missile with adequate stiffness to avoid failure of the casing at 
the region associated with the hanger assembly. 

[0007] Several prior art hanger assemblies are in the form of a band having an 
aperture through which an electrical connection between the external store and the 
aircraft can be established. For these hanger assemblies, the repetitive vibration and 
shock occurring during operational use generates stresses at the region of the band 
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where the aperture is defined, which sometimes can result in failure of the band at such 
region. 

[0008] Failure of a hanger assembly or an attached external store during flight in a 
military aircraft application is highly undesirable, because of the potential of damage to 
the military aircraft and of the adverse affect on the ability of the aircraft to counter an 
enemy aircraft. 

[0009] Therefore, a need exists for a hanger assembly for use on an aircraft which is 
easy to manufacture and use, provides for flexible use among various types and sizes 
of external stores, reduces loading at a region of the hanger assembly that interfaces 
with the aircraft and reduces loading upon the casing of an external store suspended by 
the hanger assembly. 

SUMMARY OF THE INVENTION 
[0010] In accordance with the present invention, a hanger assembly for suspending 
an external store from an aircraft includes a band for substantially circumferentially 
surrounding the external store, where the band can be adjustably fastened to the store 
to apply a desired radial loading to the external casing of the store and where the band 
has a construction that minimizes the effects of loading on the hanger assembly at a 
region of the band that interfaces with the aircraft. The band includes an arcuate center 
panel which at each end is in hinged connection to an arcuate side panel. The center 
panel has a mechanical interface preferably including a T-shaped hanger member for 
engaging a rail of an attachment pod of the aircraft, such as a launcher mechanism. 
The side panels have respective free ends distal the hinged portion. The band is 
secured to the external store by fasteners that fasten the free ends of the side panels to 
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each other at a point diametrically opposite to the T-shaped hanger member. When the 
band is secured to the external store by the fasteners, each of the panels extends 
through approximately 120 degrees of the circumference of the external store. 
[0011] In a preferred embodiment, the hanger assembly has a longitudinal length and 
a thickness, and is manufactured of sufficiently high strength materials, to provide that, 
during operational use, a bending moment caused by loading on the hanger assembly 
is low at the region of the hanger assembly at which a mechanical interface is 
established with the aircraft. 

[0012] In a further preferred embodiment, the center panel defines an aperture 
through which a hardware interface can be established between the external store and 
the aircraft. The hanger assembly has a sufficient longitudinal length and thickness, 
and is manufactured of sufficiently high strength materials, to provide that, during 
operational use, a bending moment caused by loading on the hanger assembly is low at 
the region of the hanger assembly defining the aperture and also at the region 
establishing a mechanical interface with the aircraft. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0013] Other objects and advantages of the present invention will be apparent from 
the following detailed description of the presently preferred embodiments, which 
description should be considered in conjunction with the accompanying drawings in 
which like references indicate similar elements and in which: 
[0014] FIG. 1 is a perspective view of a missile having attached thereto a hanger 
assembly in accordance with the present invention. 
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[001 5] FIG. 2A is a perspective view of a preferred embodiment of the hanger 
assembly of FIG. 1. 

[001 6] FIG. 2B is a cross-sectional view of the hanger assembly of FIG. 2A. 
[0017] FIGs. 3A and 3B are perspective views of a missile/instrumentation pod 
attached to a wingtip launcher of an aircraft by the hanger assembly of the present 
invention. 

[0018] FIGs. 4A and 4B are perspective views of a missile/instrumentation pod 
attached to a wing pylon launcher of an aircraft by the hanger assembly of the present 
invention. 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 
[0019] For purposes of highlighting the features of the present inventive hanger 
assembly, the hanger assembly is described below in connection with its use in 
suspending a missile from an aircraft. It is to be understood, however, that the inventive 
hanger assembly can be used to suspend various external stores, such as an 
instrumentation pod, from various locations of an aircraft in accordance with the present 
invention. 

[0020] FIG. 1 shows a preferred embodiment of a hanger assembly 10, in 
accordance with present invention, secured to a missile 12 having an external casing 
14. Referring to FIG. 2A, which shows a detailed perspective view of only the hanger 
assembly 10, and FIG. 2B, which shows a cross-sectional view of the hanger assembly 
10, the hanger assembly 10 includes a band 16 including arcuate right and left side 
panels 18 and 20, respectively, and an arcuate center panel 22. Each of the panels 18, 
20 and 22 extends through approximately 120 degrees. When the band 16 is clamped 
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around an external store, such as a missile as discussed below in the text 
accompanying the description of FIGs. 3A, 3B, 4A and 4B, the band 16 substantially 
circumferentially surrounds the missile. 

[0021] The center panel 22 includes conventional hinge loops 24 at each opposing 
end 26. The panels 18 and 20 includes conventional hinge loops 30 at ends 19 and 21, 
respectively. The hinge loops 30 at the ends 19 and 21 are configured for mating with 
the hinge loops 24 of the center panel 22 at the respective ends 26. A hinge pin 32 
extends through each of the mated loops 24 and 30 to create a hinged joint 34. 
[0022] The side panels 18 and 20 include free ends 25 and 27, respectively, distal 
from the hinged ends 19 and 21 . The free ends 25 and 27 include flanges 29 and 31 , 
respectively, where each of the flanges 29 and 31 includes threaded apertures 33. The 
apertures 33 are positioned in the flange 29 to be aligned with corresponding apertures 
33 in the flange 31 when the side panels 18 and 20 are rotated about the hinge joints 34 
toward each other so as to define, in combination with the center panel 22, a circularly 
shaped band 16. Fasteners 46, such as a threaded bolt or screw, extend through the 
aligned apertures 33 and secure the free ends 25 and 27 of the side panels 18 and 20, 
respectively, to each other. In a preferred embodiment, each of the flanges 29 and 31 
includes eight apertures 33. 

[0023] The center panel 22 has an outer surface 40 including a mechanical interface 
member 42 that is in the form of a T-shaped hanger member, which, as well known and 
conventional in the art, is for coupling to a rail guide of a launcher on an aircraft. The 
center panel 22 optionally defines an aperture 44 interposed between the ends 26. The 
aperture 44 is a hardware interface through which cabling, such as electrical or optical 
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cabling, extending from the aircraft can be coupled to an external store that is 
suspended by the hanger assembly 10. In a preferred embodiment, the aperture 44 is 
substantially circular in shape, has a diameter of about 1 .5 inches, is longitudinally 
aligned on the surface 40 with the mechanical interface member 42 and has a center 
that is about 1 .8 inches away from the nearest edge of the mechanical interface 
member 42. 

[0024] In the preferred illustrated embodiment, as shown in FIG. 2B, each of the side 
panels 18 and 20 has a leading edge portion 50 at the hinge joint 34 and a trailing edge 
portion 52 at the end distal to the hinge joint 34, which provide the band 16 with a 
conformal profile that functions to reduce drag during use. For example, the leading 
edges 50 and 52 are about 0.267 inches thick, whereas each of the side panels 18 and 
20 is about 0.190 inches thick at all other portions. 

[0025] In a further preferred embodiment, the side panels 18 and 20 and the center 
panel 22 have a nominal thickness of between about 0.190 and 0.375 inches and the 
longitudinal length of the band 16 is between about 8 and 15 inches. In addition, the T- 
shaped member 42 preferably extends, on the outer surface 40 of the band 16, about 
1.75 inches in the lengthwise direction and about 2.26 inches in the transverse 
direction. 

[0026] In still a further preferred embodiment, the T-shaped member 42 is 
manufactured from a very high strength percipation hardening or maraging steel, and 
the fasteners 46 are also manufactured from a very high strength material. In another 
preferred embodiment, all of the components of the hanger assembly 10 are 
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manufactured from high strength materials. In still a further preferred embodiment, the 
T-shaped member 42 and the center panel 22 are an integral structure. 
[0027] Referring to FIGs. 1, 2A and 2B, in operational use of the hanger assembly 10, 
the center panel 22 of the band 16 is placed onto a selected portion of the external 
casing 14 of the missile 12. The side panels 18 and 20 are then pivoted about the 
hinge joints 34 toward the missile 12, so that the flanges 29 and 31 oppose each other 
and their respective apertures 33 are aligned. The fasteners 46, such as threaded 
screws, are threaded through the aligned sets of the apertures 33 to secure the panels 
18 and 20 to each other. The band 16, thus, is clamped substantially around the 
circumference of the missile 12. 

[0028] In a preferred embodiment, the band 16 is secured around the casing 14 of 
the missile 1 2 by applying about 40-50 in-lb of torque to the fastener screws 46. By 
applying a suitable amount of torque to the fasteners 46 when securing the band 16 to 
the missile 12, the hinged joints 34 are placed in tension, which in turn applies a radial 
load or compressive hoop stress around the missile casing 14. This radial loading 
minimizes rotation of the missile 12 within the hanger band 16 during operational use. 
In addition, the radial loading provides a local stiffness El to the casing 14 of the missile 
12, where I is the area moment of inertia and E is the Young's Modulus (29-30 x 10 6 psi. 
In a preferred embodiment where the missile 12 has a 5 inch diameter and weighs 
about 190 lbs, the fasteners 46 are torqued to provide a stiffness between about 450 x 
10 6 and 600 x 10 6 lb-in 2 , which avoids a failure in the region of the casing 14 about 
which the band 16 circumferentially surrounds the missile 12. 
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[0029] During operational use, the hanger assembly 10 is subjected to loading 
stresses resulting from the weight of the missile 12 itself and aerodynamic loading 
resulting from, for example, vibration and shock. In accordance with the present 
invention, the band 16 is configured to have a longitudinal length, a thickness and a 
high strength material composition, and also the capability of being clamped with 
tension around the casing 14 so as to supply a predetermined local stiffness to the 
casing 14, to provide that a bending moment on the hanger assembly 10, which can be 
induced from the loading stresses, is at a minimum in the region of an interface with the 
aircraft, such as the region of the T-shaped hanger member 42 and any optional 
aperture 44, and at a maximum, for example, near front edge 60 of the assembly 10. 
This positioning of the induced bending moment avoids deflection and stress in the 
casing 14 of the missile 12 and at an interface with the aircraft, such as at region of the 
T-shaped hanger member 42 and any optional aperture 44 . 

[0030] In a preferred embodiment, the panels 18, 20 and 22 are of a combined length 
that is about equal to the circumference of a conventional 5 inch diameter missile 
casing. It is to be understood that the panels 18, 20 and 22 can be manufactured to 
have any desired length, in accordance with the present invention, to match the 
circumference of a specific casing to be suspended by the hanger assembly 10. 
[0031] Referring to FIGs. 3A and 3B, in a preferred embodiment, several hanger 
assemblies 10 are clamped around an AIM-9 missile 100. The T-shaped member 42 of 
each of the hanger assemblies 10 is removably engaged on a launch rail of a launcher 
102. The launcher 102 is bolted to a wing tip 104 of an aircraft (not shown) and 
provides the mechanical and electrical interface to the missile 10. Conventional 
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launcher detents (not shown) lock the missile 100 in place while removably attaching 
the missile 100 to the launcher 102. In operation, when the missile 100 is fired, the T 
shaped member 42 slides down the launch rail as the missile accelerates from the 
launcher 102. 

[0032] Referring to FIGs. 4A and 4B, in a preferred embodiment, hanger assemblies 
10 are secured to an AIM-9 missile 110 which is mounted to a launcher 120 bolted to a 
pylon 122 of an aircraft (not shown). The launcher 120 includes an aperture (not 
shown) which would be aligned with the aperture 44 of the hanger assembly 10 and 
through which an electrical interface can be established with the missile 10. 
[0033] Although preferred embodiments of the present invention have been 
described and illustrated, it will be apparent to those skilled in the art that various 
modifications may be made without departing from the principles of the invention. 
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